Introduction
Federal nutrition policy is designed to enhance the food security of low-income households, with the bulk of benefits distributed to individuals and families via the Supplemental Nutrition Assistance Program (SNAP). Despite the strides federal programs have made in reducing hunger, obstacles to achieving a high-quality diet remain, with lowincome individuals experiencing high incidences of diet-related disease (Sugiyama & Shapiro, 2014) . This has prompted discussions among policymakers about incorporating "carrot and stick" approaches in policies to encourage consumers to eat less junk food and more fruits and vegetables (Barnhill, 2011; Blumenthal et al., 2014) . One proposed "stick," restricting the use of food assistance by prohibiting purchases of junk food, was met with resistance (May, 2013) . In contrast, a "carrot" proposed by advocates to encourage more fruit and vegetable purchasing was more successful, and the Agricultural Act of 2014 (the farm bill) created and funded a new food assistance program that provides incentives for purchasing fruits and vegetables, the Food Insecurity and Nutrition Incentives Program (FINI). The new "nutrition incentives" are funds distributed at the point of purchase; the incentives match a consumer's redemption of SNAP on fruits and vegetables, and are to be used for purchases of additional produce. Omitted from this discussion of policy levers is whether such policies have potential economic benefits for consumers beyond dietary changes.
The program is predicated on the premise that participating households will consume more fruits and vegetables if given incentives for doing so. The idea that people will eat more fruits and vegetables is intuitively appealing, but as the behavioral economics literature indicates, food choices are driven by more than just economic factors (see for example, Just, 2011). As a result, the Agricultural Act requires an evaluation of the efficacy of the program, asking whether those receiving nutrition incentives consume more fruits and vegetables. FINI's inclusion in the 2014 Act was the result of a lengthy political process and follows a mandate of the previous farm bill (2008) to conduct a pilot study evaluating the impact of nutrition incentives on fruit and vegetable consumption (Bartlett, Klerman, Wilde, Olsho, Blocklin, Logan, & Enver, 2013) . While details were not specified in the Agricultural Act of 2014, the evaluation of FINI will likely follow the protocol established by the pilot study. An ancillary benefit of the FINI programin addition to the potential for better nutrition-is the ability to create new economic activity. The ability to influence economic activity, we argue, makes this federal program more powerful in that the unintended consequences of FINI may provide additional benefits to communities.
Federal funds authorized in the Agricultural Act of 2014 (US$100 million over 5 years, with an additional US$5 million per year until 2018) are to be awarded as grants by the U.S. Department of Agriculture (USDA), and the first request for applications for the FINI program was released in fall 2014 (USDA, NIFA, 2014) . Current eligible organizations, under the rules of the act, are government agencies and nonprofit organizations. The act furthermore requires that the funds be used for programs that match SNAP benefits redeemed for fruits and vegetables (USDA, ERS, 2014) . Other forms of federal nutrition assistance, such as those targeting specific groups, including women, infants, and children, and senior citizens, have been omitted from FINI. A possible explanation for this decision is maintaining simplicity of administration while reaching as many consumers as possible: in 2014, an average of 47 million people were receiving SNAP each month, in contrast to 8 million receiving WIC (USDA, FNS, 2015) . By restricting the usage to SNAP, many people, along with their communities, can benefit from FINI, and the organizations administering the incentives are able to focus on providing the matches at the point of sale for just one federal nutrition benefit.
In many aspects, FINI is similar to programs currently administered by several nonprofit organizations and cities, where consumers receive a complete or partial match of federal benefits redeemed for fruit and vegetable purchases at participating farmers markets. The "double-coupon" or "healthy bucks" programs, as they are popularly called, have dual goals. The first is to improve the diet quality of low-income consumers, and more specifically underserved consumers who live in communities with limited access to healthy food. A second goal is to support local and regional farmers by developing new markets for them. Two of the key funding priorities in FINI preserve the spirit of the existing programs operated by cities and nonprofits: the focus on underserved communities and the preference for using funds to purchase locally and regionally produced fruits and vegetables. That said, FINI's impact on farmers and communities will ultimately depend on how the program is implemented, which will be a function of how the grant applicants propose using the funds in their communities and which organizations receive the funding.
The focus of policy-makers and researchers on potential benefits to consumers and farmers has spurred a growing body of literature. Recently published research examines the contribution of nutrition incentives to increased food access (Dimitri, Oberholtzer, & Nischan, 2013; Schumacher, Nischan, & Simon, 2011) ; benefits to farmers and farmers markets, including increased revenues to farmers (Baronberg, Dunn, Nonas, Dannefer, & Sacks, 2013; Freedman, Mattison-Faye, Alia, Guest, & Hébert, 2014; Lindsay et al., 2013; Oberholtzer, Dimitri, & Schumacher, 2012) ; and to fruit and vegetable consumption (Dimitri, Oberholtzer, Zive, & Sandolo, 2015; Klerman, Bartlett, Wilde, & Olsho, 2014) . A related body of research examines a broader question than how nutrition incentives influence farmers' revenues, and instead focuses on the relationship between farmers' use of local markets and farm success. Most research suggests that profits earned at farmers markets may be quite small, yet this general finding may be skewed by the fact that farmers directly marketing to consumers tend to have small farms and are likely to have a source of off-farm income (Low & Vogel, 2011) . Marketing exclusively through farmers markets is associated with lower gross farm income or earnings, while farm earnings for those who market through other local channels, or through multiple channels, were related to higher gross farm income (Park, Mishra, & Wozniak, 2014; Uematsu & Mishra, 2011) . Growth in farmers markets in the Southeast, furthermore, was related to the higher profitability of farms marketing locally (Ahearn & Sterns, 2013) .
Overall, the research conducted to date suggests that many consumers and farmers perceive and realize positive benefits from the use of nutrition incentives. The research also suggests that the expansion of nutrition incentive programming into multiple channels (retail outlets in addition to farmers markets) may bring additional economic benefits to farmers.
Advocates argue that potential benefits to consumers and farmers are significant, but also point out that nutrition incentive programs may have a larger social impact in terms of economic activity and job creation (Andrés, 2014) . The discussions tend to focus on the concept of buying locally, such as the recent campaign in Illinois that urges consumers to buy US$10 of Illinois-raised food products in order to create a local reinvestment of US$2.4 billion each year (Illinois Department of Agriculture, n.d.). The concept of community benefits is similarly reflected in the language of the SNAP program, which states "SNAP …provides economic benefits to communities" (USDA, FNS, 2014) . While the popular literature focuses on local spending, economic benefits can also be viewed from a national level, giving insight into the broad economic benefits of increased government spending rather than gains accruing to a specific community.
Quantifying economic benefits is an important component of community development research for both urban and rural communities. One method for doing so is the multiplier model, which recognizes that the effect of government spending on economic activity may be much higher than the initial injection of cash into the economy (Martinez et al., 2010) . This paper adds to the literature on both economic benefits and nutrition incentives of the new FINI program and presents a policy analysis. In doing so, we discuss the potential national level economic benefits of the FINI program. The analysis draws on the 2012 experience of Wholesome Wave, one of the first nonprofits to operate nutrition incentive programs in underserved communities. 1 Using its experience as a baseline, we address the potential economic impact of the new program, policy goals, and impacts on communities and research needs.
Background on Grassroots Programs and Related Literature
Several cities and nonprofit organization have extensive experience with nutrition incentives. Current programs are diverse, particularly in terms of the percent of federal nutrition benefits that are matched, and most face binding budget constraints. Some organizations match SNAP redemptions, dollar for dollar, up to a predetermined level, such as to US$20 or US$25 per visit (Fair Food Network, n.d.-a; Market Umbrella, 2012) . Others match all purchases without a limit. Still others provide a 40 percent match (New York City), 50 percent match (Evanston, Illinois), or limit matches to lower amounts, such as US$5 (Portland) or US$10 (Boston) (SNAP to Health, n.d.). The USDA's Healthy Incentives Pilot, which was based on purchases of fruits and vegetables made in supermarkets, provided participants with a 30 percent match (Klerman et al., 2014) . Many organizations are able to provide matches for only part of the season, until their grant funds run out (Market Umbrella, 2012). While some organizations match all types of farmers market-based federal nutrition benefits, others restrict usage to one form, such as SNAP.
One organization, Wholesome Wave, widely shares detailed information about its programs, which provides a useful starting point for the assessment of the new federal nutrition incentive program (Wholesome Wave, n.d.). Wholesome Wave's network includes hundreds of nutrition incentive programs in farmers markets across the country run by community organizations. The community-based organizations and markets that implement the programs have wide latitude in how the incentive programs are implemented in their markets; they decide which federal nutrition programs to match and how to administer the programs. The basic element is uniform across all markets: consumers receive an incentive that matches federal nutrition benefits when they buy fruits and vegetables at a participating farmers market. Variations in implementation include the amount a consumer can receive (some programs limit to US$5 or US$10 match per week), the percent of the match, and the type of nutrition assistance matched (SNAP, Senior FMNP, or women, infants and children [WIC FMNP and WIC CVV] ).
Between 2009 and 2012 the number of markets sponsoring incentive programs in partnership with Wholesome Wave grew from 26 markets in 7 states and the District of Columbia to 306 markets in 24 states and the District of Columbia (see Table  1 ). During that time period, the average match ranged from 59 percent to 89 percent (note that these matches represent redeemed nutrition incentives, or the actual amounts spent by consumers). In 2009, the average dollar amount of federal nutrition benefit and incentives spent was nearly US$13,000 per market; in 2012 the average was about US$7,800 per market. In 2012, approximately US$1.5 million of federal nutrition benefits were redeemed under these programs, along with matching nutrition incentives of about US$885,000 (Table 1 ). The growth in the total number of farmers markets, federal nutrition benefits, and incentives was accompanied by declining matches (in terms of percent) as well as a decrease in the average federal nutrition benefits and incentives in dollars per market. In these early years of the nutrition incentives, the programs were available in markets with substantial organizational capacity and a strong motivation to serve underserved consumers, in locations with many federal nutrition benefit customers.
Under FINI, nutrition incentives will match redeemed SNAP benefits; thus the number of consumers eventually using nutrition incentives will depend on (1) how many vendors, farmers markets, and food stores accept SNAP, and (2) how many will accept FINI incentives. In comparison to food stores, where acceptance of federal nutrition benefits is common, only select farmers markets are equipped to accept federal nutrition benefits. Thus the USDA has actively promoted the use of federal nutrition benefits at farmers markets, with some success; in 2008, 750 farmers markets accepted federal nutrition benefits for payment, and in 2012, this number had increased to approximately 3,200 (USDA, FNS, 2013) . In 2014, according to the USDA, about half of all farmers markets listed in the USDA Farmers Market Directory accepted federal nutrition benefits (USDA, AMS, 2013). As a result, redemption of federal nutrition benefits at farmers markets has grown (see Table 2 ). In 2012, farmers markets accepting federal nutrition benefits for payment received, on average, approximately US$17,000 in benefits.
The legislation specifies that nonprofits and governments are eligible to receive FINI funds, which will be distributed as incentives matching SNAP redemptions at authorized SNAP retail locations. Given that, at the time of writing, the first round of funds has not yet been distributed, we can only speculate about the community-level detail concerning the use of FINI matching incentives. Important aspects regarding implementation ultimately depend on how the nonprofit organizations and government agencies seeking grant funding will structure programs for their communities. Also key is how closely USDA, when awarding the grants, adheres to the stated priority of locally and regionally produced foods. While the majority of nutrition incentives have been used at farmers markets that tend to sell locally and regionally produced food, FINI nutrition incentives will also be distributed through food retail stores. There is precedence for their use in grocery stores, as Fair Food Network piloted the use of "double up bucks" for Michigan-grown produce in three independent grocery stores in 2013 (Fair Food Network, n.d.-b) . In addition, since the nutrition incentives will be distributed via community groups, the capacity of those groups will influence the success of the program. Farmers markets are likely to remain an important venue for FINI benefits, at least initially, largely because the nonprofits administering grassroots-based nutrition incentive programs already have the capacity to operate programs under FINI. Furthermore, lobbying by advocates of nutrition incentive programs was largely conducted by those with experience operating programs at farmers markets. That does not mean, however, that farmers Assessing Economic Impact: Methodology "Input-output" models are a commonly used method for quantifying economic impacts of government spending. The models trace expenditures through the economy, working on the assumption that of every dollar received, only a portion will be spent. A "multiplier" summarizes the total amount of economic activity created from beginning to end and is based on the proportions spent and saved, as well as on the flow of expenditures through the economy. Two methods widely used for assessing economic activity at a regional level are IMPLAN, a software package initially developed by the U.S. Forest Service and now owned by IMPLAN 2 Other venues include "groceries in combination with other stores, delivery routes, farmers markets, non-profit food buying cooperatives, and wholesalers" (Castner & Henke, 2011, p xxx & Pirog, 2013) . This analysis relies on a different input-output model, which was specifically designed for conducting a national-level assessment of the economic benefits of food assistance. The Food Assistance National Input-Output Multiplier (FANIOM) model, developed by USDA's Economic Research Service (ERS), models linkages among domestic food assistance, agriculture, and the economy at the national level (Hanson, 2010) . One appeal of the FANIOM model is its suitability to a nationallevel analysis of SNAP spending, which makes it directly applicable to this paper. Using the FANIOM input-output model, ERS researchers developed a range of multipliers that assess the effect of SNAP purchases on economic activity as measured by gross domestic product (GDP) and employment.
The multipliers take into account that federal nutrition benefit recipients tend to use their benefits right away, with the funds expended entering the economy quickly. Analysis of expenditure patterns indicate that in 2009 more than half of households used nearly all of their benefits within the first two weeks of receiving them (Castner & Henke, 2011) . Empirical research indicates that, for each dollar of SNAP benefits received, food expenditures increase by 23 to 35 percent (Hanson, 2010) . The percentage of federal benefits spent on food is less than one hundred because, while households do buy more food, they also shift expenditure of existing funds from food to other uses, so they purchase more nonfood items as well. Given the range of empirical estimates, ERS researchers rely on a midrange consumption change of 26 percent when calculating the FANIOM multiplier (Hanson, 2010) .
Using different sets of assumptions about spending, ERS developed three multipliers that can be used to predict the level of economic activity generated from the redemption of federal nutrition benefits. The estimated multipliers range from 0.89 to 1.79, and imply that for each US$1,000 of benefits, the economic activity created ranges from US$890 to US$1,790 (Table 3 ). The first, type I, includes the direct and indirect effects that result from SNAP expenditures. The direct effects in this case accrue to the firms producing and distributing the food purchased by the federal nutrition benefit customers. The indirect effects result from the increased demand for food products, which is heavily weighted towards farm products. The type II multiplier expands on the type I multiplier by adding the multiplicative induced effects of labor income (jobs saved and created) on economic activity. These effects come from the amount of spending on goods and services that result from the increased or preserved labor earnings. The type III multiplier adds the induced effects from capital income, which include dividends, interest, rent, retained earnings, depreciation, and profit tax (Hanson, 2010) . This analysis relies on the type II multiplier, which projects the amount of economic activity associated with direct and indirect effects of the increased spending, as well as the commensurate induced effects of labor income.
The jobs impact (or employment multiplier) is measured in terms of the number of full-time, parttime and self-employed positions created or preserved. However, it is important to note that ERS suggests that the employment multiplier is more appropriate when assessing the creation of a new industry than when looking at increased household expenditure (such as increased SNAP spending). The ERS researchers state that the type III multipliers from input-output models tend to overestimate the number of jobs created when compared to other methods, such as the number of jobs per 1 percent change in GDP. Thus the estimated number of jobs created (based on the employment multiplier) likely exceeds the actual employment change.
The multipliers predict economic activity generated by what the macroeconomics literature refers to as the government's injection of new funds into the economy, also called government spending. All federal nutrition benefits are a form of government spending, and thus the multipliers project how much economic activity they will spur. We assume the funds allocated under FINI are new government spending, with an effect on the economy equivalent to SNAP expenditures.
Crucial differences exist between the assumptions underlying the FANIOM model and the food system that produces the locally and regionally produced fruits and vegetables that FINI targets. The FANIOM multipliers are based on the assumption that the food purchased is the product of conventional marketing channels. This assumption is based on the concept that agricultural products move from the farm, through the processing and distribution channels, and finally to the retail store. ERS estimates that the distribution of food expenditures is approximately 6 percent to producers, 57 percent to processors, 12 percent to distributors, and 26 percent to retailers. The first difference is that fruits and vegetables are not as highly processed as other foods that are included in the model. Second, locally and regionally produced fruits and vegetables are distributed via a short supply chain. These differences suggest that expenditures for fruits and vegetables will not be distributed along the food supply chain in the Pirog, 2013; Sadler, Clark, & Gilliland, 2013 ). An advantage of the inputoutput models is their ease of use, and this is likely why they are widely used in assessments of economic impact. There are drawbacks, however, to their use beyond those directly related to the food system. One shortcoming is the assumption that increases in sales and output have no effect on prices. Second, all firms within a sector are assumed to be identical. Thus, the multiplier, along with any of the standard input-output models (IMPLAN or RIMS II), is best interpreted as a way of describing potential economic activity of closely related spending; it provides a reasonable estimate, and possibly a lower bound, of economic benefits at a national scale.
Potential Economic Activity Associated with Nutrition Incentives and Federal Nutrition Benefits
In order to understand the potential effects of the new FINI nutrition incentives program, we assess the economic impact of the funds allocated for nutrition incentives at different matching rates. The total amount allotted (US$100 million over 5 years) translates into US$20 million each year. 3 USDA's request for proposals does not specify a specific match percentage (Agricultural Act of 2014, n.d.) . Several assumptions underlie the estimates of economic activity that follow. The first assumption is that the entire annual distribution of US$20 million of nutrition incentives is distributed, and that the entire amount is used for incentives. In practice, a portion of the US$20 million will likely be used for administrative costs, so this represents an upper bound. Next, projections of potential economic benefits are evaluated for different levels of match, in increments of 20 cents, ranging from 20 cents per US$1 of SNAP redeemed to a full dollar-for-dollar match (Table 4) . The third assumption is that all of the incentives will be redeemed at farmers markets.
The economic benefits are sensitive to the percentage of SNAP benefits matched, as demonstrated when backing into the amount of SNAP redemption that would be needed. For example, in order to distribute the entire US$20 million allocated for nutrition incentives in the farm bill, given the assumption that the match provided is 20 percent, participants need to redeem US$100 million in SNAP benefits on fruit and vegetables. Note that in practice organizations will provide matches at different levels. For the sake of simplicity, the match amount given in the table can be thought of as a uniform match, provided by all organizations, or the average match provided by the participating organizations.
The level of economic activity and number of jobs created are based on both the SNAP expenditures and nutrition incentives, and use the type II multipliers as specified in Hanson (2010) . Economic activity created by the SNAP benefits and nutrition incentives is about 3 times greater when the match is 20 percent, in comparison to the 100 percent match. At a match rate of 100 percent, the nutrition incentives and SNAP expenditures would both equal US$20 million, and with it, economic activity of US$58 million and 922 jobs. A match of 20 percent would create US$174 million of economic activity and 2,767 jobs. Thus there is an inverse relationship between the amount of the match and the amount of economic activity generated. When the match is small, in terms of percentage, the required redemption of SNAP is large, which is associated with a greater the level of economic activity.
Farmers Market Capacity and Nutrition Incentives
Capacity in terms of market supply at markets that accept federal nutrition benefits will likely be a binding constraint on the ability of farmers markets to expand nutrition incentive programs. To demonstrate this, assuming all of the available funding for nutrition incentives is used and that the entire program is implemented at farmers markets, SNAP benefit redemption would be in the range of US$20 million to US$100 million, depending on the match share (see Table 4 ). In comparison, in 2013 (see Table 2 ), approximately US$20 million of SNAP benefits were redeemed at farmers markets. Thus, with the exception of the 100 percent match, the dollar value of SNAP benefits used at farmers markets would increase over the baseline. Furthermore, at a 20 percent match, the value of SNAP benefits redeemed would increase fivefold over the 2013 baseline, to US$100 million. Farmers markets, however, may be unable to process the higher amounts of SNAP benefits and nutrition incentives implied in these scenarios. Because fewer than half of farmers markets accepted federal nutrition benefits in 2012, a natural answer is to increase the number of farmers markets accepting SNAP. Yet this may not be a plausible solution, since the farmers markets currently accepting SNAP benefits are also those with the greatest capacity to administer the benefits. Capacity issues are also associated with the supply of local and regional fruits and vegetables. With the heightened focus of FINI on local and regional production, the ability to meet this demand depends on whether farmers either increase their production or shift some of their sales into local and regional marketing channels. Research on existing community-based programs suggests that in markets with nutrition incentives farmers' sales are higher, and that farmers are increasing production to meet the demand of their customers at the farmers markets (Oberholtzer et al., 2012) . The growth in demand that might be spurred by FINI has the potential to increase farmers' sales to local markets, but distribution, storage, aggregation, and labor are examples of obstacles facing farmers who seek to market their products locally. Regional food hubs may be instrumental in bridging the needs of retailers and farmers. However, many smaller independent grocers-particularly those currently offering inadequate amounts of healthy food for sale-may be unable to shift their buying patterns or even find local and regional produce. This suggests that success may rest in the hands of the community organizations and their efforts to work with farmers, retailers, and distributors. One unfortunate outcome of the FINI program could be that smaller stores might be unable to adapt to the program in terms of increasing their produce offerings, or might end up relying on fruits and vegetables that are not locally or regionally produced.
Competing Goals and the Relative Importance of Economic Benefits
The combination of nutrition incentives, farmers markets, and underserved communities has much promise: greater financial and geographic access to healthy foods for underserved consumers and new markets for farmers are the two most obvious. Additional potential benefits of the FINI program are adding dollars of economic activity and job creation. One currently unexplored area is the sensitivity of consumption of fruits and vegetables to the size of the match a consumer receives. While this research has not been undertaken, related research is suggestive. Price reductions or coupons may encourage increased consumption of fresh fruits and vegetables (Dong & Leibtag, 2010; Dong & Lin, 2009; Guthrie, Lin, Ver Ploeg, & Frazao, 2007) . Prior research suggests that produce consumption does not respond to price reductions until an income threshold has been passed; empirical work suggests this point is where household income reaches 130 percent of the poverty level (Stewart & Blisard, 2008) . One implication is that consumers are sensitive to the amount of the nutrition incentive, but the sensitivity appears to vary with income level. Those with lower income may need larger incentives before their food purchasing and consumption behaviors respond. In practice, this may translate to difficulty in reducing food insecurity for the poorest households.
We conclude that if the policy goal is to encourage people to eat more fruits and vegetables, nutrition incentives should be larger. However, larger incentives create smaller economic benefits. At the same time, a smaller match means that a greater number of consumers receive nutrition incentives. The trade-offs are clear: the greater the incentive, the more responsive consumption is, but the smaller the economic impact. Similarly, there is tension between the number of participants in nutrition incentive programs and the potential increase in consumption of fruits and vegetables. Research to determine the right size of the nutrition incentive would guide policy-makers in setting the best match percentage. The ability to fine-tune the match percentage, perhaps by neighborhood characteristics, would balance the needs of communities in terms of food access, economic activity, number of people that FINI potential reaches, and expenditure of federal nutrition benefits.
Finally, markets consist of both supply and demand. While there is no guarantee that purchases of fruits and vegetables will increase in response to the nutrition incentives, what happens if there is an increase? Will there be a supply response at the retail level, including a removal or reduction of the barriers that are currently preventing food purveyors from offering fruits and vegetables for sale in underserved communities? While FINI does not explicitly address supply, the availability of fruits and vegetables is critical to the success of this program. We suggest that the next efforts of grassroots organizations and policy-makers more explicitly focuses on farm-level supply factors.
